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(54) Epoxy resin composition and uses thereof 

(57) An epoxy resin composition comprises, as es- 
sential components, (A) an epoxy resin having two or 
more epoxy groups in one molecule, (B) a phenolic cur- 
ing agent, (C) a phenoxy resin containing a bishphenol 
S skeleton and having a weight average molecular 
weight of 5,000 to 1 00,000, and (D) a curing accelerator. 
Particularly preferred embodiments of the epoxy resin 
composition include those wherein the epoxy resin (A) 
contains a phosphorus atom, the phenolic curing agent 
(B) contains a nitrogen atom, and the phenoxy resin (C) 
contains a bisphenol S skeleton and a biphenyl skele- 
ton. An adhesive film may be formed by coating the 
epoxy resin composition on a supporting base film. A 
prepreg is obtainable by coating and/or impregnating a 
sheet-shape reinforced base material made of a fiber 
with the resin composition, and multilayer printed-wiring 
board can be made using them. Embodiments of the 
epoxy resin composition are of utility in production of 
multilayer printed-wiring boards of the build-up type 
which are formed by stacking alternately conductor cir- 
cuitry layers and insulating layers. In this application, 
they facilitate formation of a conductor layer excellent in 
adhesiveness without requiring the use of a roughening 
component, which deteriorates performance in the in- 
sulating layer. 
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Description 

[0001] The present invention relates to an epoxy resin composition for an interlayer insulating material in a multilayer 
printed-wiring board of the build-up type which is formed by stacking alternately conductor circuitry layers and insulating 

5 layers, the cured product of the composition exhibiting both high thermal resistance and capability of being roughened 
with an oxidizing agent. It also relates to an adhesive film and a prepreg made by using the composition, a laminate 
and a multilayer printed-wiring board made by using them, and a process for manufacturing the same. 
[0002] As a process for manufacturing a multilayer printed-wiring board, attention has recently been focused on the 
build-up type technique wherein an organic insulating layer is formed alternately on a conductor layer of an internal- 

10 layer circuit board. Japanese Patent Application Laid-Open ( Kokai ) Nos. 304931/1995 and 304933/1995 disclose a 
process for manufacturing a multilayer printed-wiring board which process comprises the steps of coating an internal- 
layer circuit board having a circuit formed thereon with an epoxy resin composition, curing it under heating, forming 
an unevenly roughened surface thereon with a roughening agent and forming a conductor layer by plating. And, Jap- 
anese Patent Application Laid-Open ( Kokai ) No. 64960/1996 also discloses a process for manufacturing a multilayer 

15 printed-wiring board which process comprises the steps of applying an undercoat adhesive, drying it preliminarily, 
bonding an additive adhesive in the film form thereto, curing it under heating, roughening it with an alkaline oxidizing 
agent and forming a conductor layer by plating. As a curing agent for the epoxy resin composition used for these 
purposes, an amine-type curing agent such as dicyandiamide, an imidazole compound or the like has been generally 
used. With the recent increase of real loading density, however, similarly to the laminate type, a curing system exhibiting 

20 stronger thermal resistance as compared with a conventional system is desired for an interlayer insulating material of 
the build-up type. As a method for solving such a problem, the inventors have developed an epoxy resin composition 
for an interlayer insulating material exhibiting both high thermal resistance and capability of being roughened with an 
oxidizing agent using a phenolic curing agent containing a triazine structure as shown in Japanese Patent Application 
Laid-Open ( Kokai ) No. 1547/1999. However, the resin composition of that invention essentially necessitates a rough- 

25 ening component such as rubber component, the thermal resistance or electric insulation has sometimes come into 
question in the fields where a finer pattern or a thinner insulating layer is required. Furthermore, in the case where an 
epoxy resin containing a phosphorus atom which attracts attention as a flame retardant epoxy resin, is used instead 
of a bromine-type epoxy resin from the viewpoint of recent environmental problems, there exists the problem that a 
conventional resin composition does not afford any well-roughened surface and therefore, peeling strength of the 

30 resulting plated conductor layer is poor. 

[0003] Therefore, it is an object of the present invention to develop an epoxy resin composition for an interlayer 
insulating material preferred embodiments of which may exhibit both high thermal resistance and capability of being 
roughened with an oxidizing agent. It is, furthermore, desirable that preferred embodiments of the epoxy resin com- 
position be capable of giving a finer pattern and making an insulating layer thinner, that they result in a cured product 

35 which exhibits good thermal resistance and electric insulating properties, and that they result in improved peeling 
strength of the resulting plated conductor layer. 

[0004] Other objects and advantages of the present invention will be apparent from the following description, draw- 
ings, and disclosure. 

[0005] In view of the aforementioned problems, the present inventors have studied intensively and succeeded in 
40 developing an epoxy resin composition for an interlayer insulating material embodiments of which are capable of being 
roughened with an oxidizing agent without necessitating a roughening component in a system of using a phenolic 
curing agent, on the basis of which the present invention has been made. 

[0006] Namely, a first embodiment of the present invention relates to an epoxy resin composition comprising, as the 
essential components, (A) an epoxy resin having two or more epoxy groups in one molecule, (B) a phenolic curing 
45 agent, (C) a phenoxy resin containing a bisphenol S skeleton and having a weight average molecular weight of 5,000 
to 100,000, and (D) a curing accelerator. 

[0007] Particularly, preferred is the epoxy resin composition wherein the epoxy resin (A) contains a phosphorus atom, 
the phenolic curing agent (B) contains a nitrogen atom, and the phenoxy resin (C) contains a bisphenol S skeleton and 
a biphenyl skeleton. 

50 [0008] A second embodiment of the present invention relates to an adhesive film which is obtainable by forming a 
thin film of the epoxy resin composition of the present invention on a supporting base film. 

[0009] A third embodiment of the present invention relates to a prepreg which is obtainable by coating and/or im- 
pregnating a sheet-shape reinforced base material made of a fiber with the above-described epoxy resin composition. 
[0010] A fourth embodiment of the present invention relates to a multilayer printed-wiring board wherein a plated 
55 conductor layer is formed on the roughened surface of a cured product of the above-described epoxy resin composition 
and the other surface is closely laminated onto a patterned internal-layer circuit board. 

[001 1 ] A fifth embodiment of the present invention relates to a multilayer printed-wiring board which is obtainable by 
the steps of coating a patterned internal-layer circuit board with the above-described epoxy resin composition, curing 
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it under heating, roughening the surface of the cured product with an oxidizing agent, and forming a conductor layer 
on the roughened surface by plating; 

a multilayer printed-wiring board which is obtainable by the steps of laminating the above-described adhesive film 
5 on a patterned internal-layer circuit board under conditions of pressurizing and heating, detaching the supporting 

base film, if necessary, curing the epoxy resin composition under heating, roughening the surface of the cured 
composition layer with an oxidizing agent, and forming a conductor layer on the roughened surface by plating; and 
a multilayer printed-wiring board which is obtainable by the steps of laminating the above-described prepreg on a 
patterned internal-layer circuit board under conditions of pressurizing and heating to integrate them, roughening 
10 the surface of the prepreg with an oxidizing agent, and forming a conductor layer on the roughened surface by 

plating. 

[001 2] A sixth embodiment of the present invention relates to a process for manufacturing a multilayer printed-wiring 
board comprising the steps of coating a patterned internal-layer circuit board with the above-described epoxy resin 
15 composition, curing it under heating, roughening the surface of the cured composition with an oxidizing agent, and 
forming a conductor layer on the roughened surface by plating; 

a process for manufacturing a multilayer printed-wiring board comprising the steps of laminating the above-de- 
scribed adhesive film on a patterned internal-layer circuit board under conditions of pressurizing and heating, 
20 detaching the supporting base film, if necessary, curing the epoxy resin composition under heating, roughening 

the surface of the cured product layer with an oxidizing agent, and forming a conductor layer on the roughened 
surface by plating; and 

a process for manufacturing a multilayer printed-wiring board comprising the steps of laminating the above-de- 
scribed prepreg on a patterned internal-layer circuit board under conditions of pressurizing and heating to integrate 
25 them, roughening a surface of the prepreg with an oxidizing agent, and forming a conductor layer on the roughened 

surface by plating. 

[0013] A seventh embodiment of the present invention relates to a laminate which is obtainable by the steps of 
coating a surface formed by etching out a copper foil of a copper foil-clad laminate on both sides or at least one surface 
30 of an unclad laminate with the above-described epoxy resin composition, and curing it under heating; 

a laminate which is obtainable by the steps of laminating the above-described adhesive film on a surface formed 
by etching out a copper foil of a copper foil-clad laminate on both sides or at least one surface of an unclad laminate 
under conditions of pressurizing and heating, detaching the supporting base film, if necessary, and curing it under 
35 heating; 

a laminate which is obtainable by laminating the above-described prepreg on a surface formed by etching out a 
copper foil of a copper foil-clad laminate on both sides or at least one surface of an unclad plate under conditions 
of pressurizing and heating; and 

a laminate which is obtainable by laminating the above-described prepreg under conditions of pressurizing and 
40 heating. 

[0014] Embodiments of the invention are described below byway of example only, and with reference to the accom- 
panying drawings of which: 

Figure 1 shows SEM photographs of the cured resin surfaces after roughening with regard to four-layer printed- 
45 wiring boards. Figure 1 a shows an SEM photograph of the roughened surface obtained in Manufacturing Example 1 ; 
Figure 1b, that in Manufacturing Example 2; Figure 1c, that in Manufacturing Example 3; Figure 1d, that in Comparative 
Manufacturing Example 1 ; and Figure 1 e, that in Comparative Manufacturing Example 2. 

[0015] The epoxy resin having two or more epoxy groups in each molecule, which is to be used as the component 
(A) according to the present invention, is necessary for attaining an interlayer insulating material having sufficiently 

so high levels of physical properties, such as thermal resistance and chemical resistance, and electrical properties. More 
specifically, it is possible to use one of known and commonly used resins such as a bisphenol A type epoxy resin, a 
bisphenol F type epoxy resin, a bisphenol S type epoxy resin, a phenol novolak type epoxy resin, an alkylphenol novolak 
type epoxy resin, a biphenyl type epoxy resin, a naphthalene type epoxy resin, a dicyclopentadiene type epoxy resin, 
an epoxidated product of a condensation product of a phenol and an aromatic aldehyde having phenolic hydroxyl group 

55 (s), triglycidyl isocyanurate, and an alicyclic epoxy resin, or a combination of two or more of the above epoxy resins. 
It may contain a monofunctional epoxy resin as a reactive diluent. 

[0016] The epoxy resin (A) may contain a phosphorus atom. It is possible to use an epoxy resin containing a phos- 
phorus atom which recently attracts attention as a flame retardant epoxy resin. The epoxy resin containing a phosphorus 
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atom may be exemplified by those disclosed in Japanese Patent Application Laid-open ( Kokai ) Nos. 11 662/1 992 and 
166035/1999. 

[001 7] As the phenolic curing agent to be used as the component (B) according to the present invention, it is possible 
to use one of known and commonly used resins such as a phenol novolak resin, an alkylphenol novolak resin, a 

5 bisphenol A novolak resin, a dicyclopentadiene type phenol resin, axyloktype phenol resin, a terpene-modified phenol 
resin, and a polyvinylphenol, or a combination of two or more of the above compounds. Furthermore, the phenolic 
curing agent (B) may contain a nitrogen atom. The use of the phenolic curing agent improves uninflammability and 
adhesiveness. The phenolic curing agent containing a nitrogen atom may be exempified by a series of 'Phenolite" 7050 
manufactured by Dainippon Ink & Chemicals, Incorporated, which are novolak resins containing a triazine structure, 

10 and a melamine-modified phenol novolak resin manufactured by Yuka Shell K.K. With regard to the mixing amount of 
the aforementioned phenol resin, it is desirable to mix 0.5 to 1.3 phenolic hydroxyl group equivalents of the phenol 
resin relative to one epoxy equivalent of the epoxy resin (A). Deviation from the range may result in the problem that 
thermal resistance of the resulting epoxy resin composition is deteriorated. 

[0018] In order to attain good roughening with an oxidizing agent after curing under heating, the component (C) to 

15 be used according to the present invention is necessarily a phenoxy resin containing a bisphenol S skeleton and having 
a weight average molecular weight of 5,000 to 100,000. Furthermore, the phenoxy resin(C) preferably contains a 
bisphenol S skeleton and a bisphenol skeleton, and has a weight average molecular weight of 5,000 to 1 00,000. The 
phenoxy resin, because it contains a sulfone group, is less compatible with an epoxy resin, so that it is compatibly 
soluble in a varnish formed by dissolving the epoxy resin composition in a solvent, but an island structure is formed 

20 by phase separation in a cured product of an epoxy resin composition after curing under heating. Accordingly, it be- 
comes possible to obtain a well-roughened surface without adding any roughening component. When the weight av- 
erage molecular weight is less than 5,000, the effect of the phase separation cannot be attained, and when it exceeds 
1 00,000, the phenoxy resin becomes hardly soluble in an organic solvent and therefore, cannot be used. The phenoxy 
resin is obtainable according to known and conventional methods such as a method of reacting bifunctional epoxy 

25 resin with bisphenol S, a method of reacting a bisphenol S type epoxy resin with bisphenol, or the like. Among them, 
a phenoxy resin composed of a biphenyl type epoxy resin and bisphenol S has such characteristics that the resin itself 
has a high glass transition point as well as it affords a tight roughened surface. The mixing amount of the phenoxy 
resin (C) ranges from 5 to 50 parts by weight relative to 100 parts by weight in total of the epoxy resin (A) and the 
phenolic curing agent (B), and the most suitable amount is selected depending on the skeleton. The amount of less 

30 than 5% by weight is not preferred because of insufficient capability of being roughened, whereas the amount exceeding 
50% by weight is also not preferred because of occurrence of phase separation of resin varnish itself or inversion of 
the island structure of a cured product. The phenoxy resin improves mechanical strength and flexibility of the cured 
coating film as well as it exhibits an effect of facilitating control of melt viscosity of the resin in an adhesive film and/or 
prepreg and an effect of prevention of repelling. In addition, it is possible to use the resin in combination with a binder 

35 polymer such as a usual phenoxy resin, a polyacrylate resin, a polyimide resin, a polyamidimide resin, a polycyanate 
resin, a polyester resin, or a thermosetting polyphenylene ether resin. 

[0019] With regard to the curing accelerator to be used as the component (D) according to the present invention, it 
is possible to use one of known and commonly used substances including an imidazole, a tertiary amine, a guanidine, 
or an epoxy adduct or a microcapsulated product thereof, and an organic phosphine compound such as triphenylphos- 

40 phine or tetraphenyl phosphonium tetraphenyl borate, or a combination of two or more of the above substances. The 
mixing amount of the curing accelerator (D) is preferably in the range of 0.05 to 1 0 parts by weight relative to 1 00 parts 
by weight in total of the epoxy resin (A) and the phenolic curing agent (B). The amount of less than 0.05 parts by weight 
results in insufficient curing, whereas the amount exceeding 10 parts by weight is not effective for any further accel- 
eration of curing, but rather results in the problem of deteriorating thermal resistance and/or mechanical strength. That 

45 is, with regard to the first embodiment of the present invention, preferred is an epoxy resin composition wherein 5 to 
50 parts by weight of the phenoxy resin (C) and 0.05 to 1 0 parts by weight of the curing accelerator (D) are mixed with 
100 parts by weight in total of the epoxy resin (A) and the phenolic curing agent (B). 

[0020] The epoxy resin composition of the present invention may further contain a thermosetting resin and known 
and a commonly used additive in addition to the components described above. Examples of the thermosetting resin 

50 include a blocked isocyanate resin, a xylene resin, a radical initiator and a polymerizable resin, and the like. Examples 
of the additive include an inorganic filler such as barium sulfate, barium titanate, a silicon oxide powder, amorphous 
silica, talc, clay, a mica powder, aluminum hydroxide, magnesium hydroxide, or the like; an organic filler such as a 
silicone powder, a nylon powder, a fluoride powder, or the like; a thickening agent such as asbestos, orben, bentone, 
or the like; a silicone type, fluoride type or macromolecule type defoaming and/or leveling agent; an adhesion improver 

55 such as an imidazole, a thiazole, a triazole, a silane coupling agent, or the like; and an additive such as a phosphorus 
flame retardant. It is also possible to use a known and commonly used coloring agent such as Phthalocyanine Blue, 
Phthalocyanine Green, Iodine Green, Disazo Yellow, titanium oxide, carbon black, or the like, if necessary. 
[0021] The second embodiment of the present invention relates to an adhesive film obtainable by forming a thin film 
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of the epoxy resin composition on a supporting base film. The process for manufacturing an adhesive film comprises 
applying a resin varnish, wherein the resin composition has been dissolved in a prescribed solvent, on the surface of 
a supporting base film which is used as a support, and evaporating the solvent through heating and/or exposing to a 
hot air blast to form a thin film. The supporting base film may be exemplified by a polyolefin such as polyethylene, 

5 polyvinyl chloride, or the like, a polyester such as polyethylene terephthalate, or the like, a polycarbonate, a polyimide, 
a release paper, or a metal foil such as copper foil or aluminum foil. The supporting base film is able to have been 
subjected to mat treatment and corona treatment as well as peelable treatment. As the organic solvent, it is possible 
to use one of ordinary solvents including ketones such as acetone, methyl ethyl ketone, cyclohexanone and the like, 
esters of acetic acid such as ethyl acetate, butyl acetate, cellosolve acetate, propylene glycol monomethyl ether acetate, 

10 carbitol acetate and the like, cellosolves such as cellosolve, butyl cellosolve and the like, carbitols such as carbitol, 
butyl carbitol and the like, aromatic hydrocarbons such as toluene, xylene and the like, dimethylformamide, dimethyl- 
acetamide, and the like, or a combination of two or more of the above solvents. More specifically, the adhesive film is 
the film formed by laminating a supporting base film having a thickness of 1 0 to 200 jam with an epoxy resin composition 
layer having a thickness of the range of 10 to 150 jam, which should not be less than the thickness of a conductor layer 

15 of the internal-layer circuit board to be laminated, and further laminating the other surface of the resin layer with a 
protective film such as a supporting film having a thickness of 1 to 40 jam, and the resulting film is stored with winding 
up to a roll. 

[0022] With regard to the third embodiment of the present invention, the prepreg can be prepared by coating and/or 
impregnating a sheet-shape reinforced base material made of a fiber with the epoxy resin composition according to a 

20 hot-melt method or a solvent method, and heating to semi-cure the composition. As the sheet-shape reinforced base 
material made of a fiber, it is possible to use a known and commonly used fiber for a prepreg such as glass cloth or 
aramide fiber. Among hot-melt methods, there are known, for example, a method of temporarily coating a coated paper 
easily releasable from a resin with a solvent-free resin composition and laminating it, and a method of directly coating 
a solvent-free resin composition with a die coater. The solvent method includes the steps of dipping the sheet-shape 

25 reinforced base material in a resin varnish wherein the epoxy resin composition has been dissolved in an organic 
solvent, to impregnate the material with the resin varnish, and then drying it to obtain a prepreg. 
[0023] The fourth embodiment of the present invention relates to a multilayer printed-wiring board wherein a plated 
conductor layer is formed on the roughened surface of a cured product of the epoxy resin composition while the other 
surface is closely laminated onto a patterned internal-layer circuit board. 

30 [0024] The following will explain a process for manufacturing a multilayer printed-wiring board using an epoxy resin 
composition of the present invention. The epoxy resin composition of the present invention is first coated on a patterned 
internal-layer circuit board, and cured under heating, after drying when it contains an organic solvent. The internal- 
layer circuit board may be a glass/epoxy laminate, a metal board, a polyester board, a polyimide board, a BT resin 
board, a thermosetting polyphenylene ether board, or the like, and the surface of the circuit is able to have been 

35 subjected to roughening treatment in advance. The drying is preferably carried out at 70 to 130°C for 5 to 40 minutes. 
The heat-curing is preferably carried out under heating at 130 to 180°C for 15 to 90 minutes. After the curing under 
heating, necessary through holes or via holes are made by a drill and/or a laser or plasma. Then, roughening treatment 
is given with an oxidizing agent such as a permanganate, a bichromate, ozone, hydrogen peroxide/sulfuric acid, nitric 
acid, or the like, to form protrusive anchors on the surface of the adhesive layer. Then, a conductor layer is formed by 

40 nonelectrolytic and/or electrolytic plating. At this time, when a plated resist having the pattern reverse to that of the 
conductor layer is formed in advance, the conductor layer may be formed simply by nonelectrolytic plating. After the 
conductor layer has been thus formed, by annealing it at 150 to 180°C for 20 to 60 minutes, any residual unreacted 
epoxy resin can be cured to enhance the peeling strength of the conductor layer to a further extent. 
[0025] With regard to the sixth embodiment of the present invention, the above-described adhesive film is laminated 

45 on a patterned internal-layer circuit board for manufacturing a multilayer printed-wiring board using an adhesive film 
composed of the epoxy resin composition of the present invention, the supporting base film, and, if necessary, a pro- 
tective film. After removing the protective film in the case where a protective film is present, the lamination is carried 
out by sticking the thin film of the epoxy resin composition having a property of an adhesive on the circuit board with 
pressurizing and heating. It is preferable to carry out the lamination at a pressing temperature of 70 to 130°C and a 

50 pressing pressure of 1 to 11 kgf/cm 2 under reduced pressure after preheating the film and the internal-layer circuit 
board, if necessary. The lamination may be carried out by a process either batchwise or continuously by means of a 
roll. After the lamination, the resulting laminate is cooled to around room temperature. Then, the supporting film is 
detached to transferthe epoxy resin composition on the internal-layercircuit board, and the composition is cured under 
heating. In the case where a supporting film which has been subjected to peelable treatment is used, the supporting 

55 film may be detached after the curing under heating. Thereafter, similarly to the method described above, a multilayer 
printed-wiring board can be manufactured by roughening the surface of the film with an oxidizing agent and forming a 
conductor layer on the roughened surface by plating. 

[0026] On the other hand, for manufacturing a multilayer printed-wiring board using a prepreg composed of the epoxy 
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resin composition of the present invention, firstly, one sheet or, if necessary, several sheets of the prepreg are stacked 
on a patterned internal-layer circuit board, put between metal plates with intervening release films, and then pressed 
under conditions of pressurizing and heating. The shaping is preferably carried out under a pressure of 5 to 40 kgf/ 
cm 2 at a temperature of 1 20 to 1 80°C for 20 to 1 00 minutes. It is also possible to manufacture an intermediate product 

5 forthe same purpose according to the aforementioned lamination process. Thereafter, similarly to the method described 
above, a multilayer printed-wiring board can be manufactured by roughening the surface of the prepreg with an oxidizing 
agent and forming a conductor layer on the roughened surface by plating. When the internal-layer circuit board has 
two or more layers of a patterned internal-layer circuit in the same direction, the multilayer printed-wiring board thus 
manufactured will possess insulating layer(s) of the cured product of the epoxy resin composition according to any one 

10 of claims 1 to 5 between the internal-layer circuits. "A patterned internal-layer circuit" named in the present invention 
is a relative name toward "a multilayer printed-wiring board". For example, after circuits are formed on both the surfaces 
of a substrate board and cured thin films of the epoxy resin composition are further formed as insulating layers on the 
surfaces of both the circuits, a four-layer printed-wiring board can be formed by further formation of circuits on both 
the resulting surfaces. In this case, an internal-layer circuit board means a printed-wiring board wherein circuits are 

15 formed on both the surfaces of a substrate board. Furthermore, when one more layer of a circuit is additionally formed 
on each of both the surfaces of the four-layer printed-wiring board with an intervening insulating layer, a six-layer 
printed-wiring board results. In this case, an internal-layer circuit board means the aforementioned four-layer printed- 
wiring board. 

[0027] The fifth embodiment invention of the present invention relates to a multilayer printed-wiring board manufac- 

20 tured according to the above-described sixth embodiment of the present invention, and more particularly, it relates to 
a multilayer printed-wiring board which is obtainable by the steps of coating a patterned internal-layer circuit board 
with the above-described epoxy resin composition, curing it under heating, roughening the surface of the cured resin 
composition with an oxidizing agent, and forming a conductor layer on the roughened surface by plating; a multilayer 
printed-wiring board which is obtainable by the steps of laminating the above-described adhesive film on a patterned 

25 internal-layer circuit board under conditions of pressurizing and heating, detaching the supporting base film if necessary, 
curing the epoxy resin composition under heating, roughening the surface of the cured resin composition layer with an 
oxidizing agent, and forming a conductor layer on the roughened surface by plating; and a multilayer printed-wiring 
board which is obtainable by the steps of laminating the above-described prepreg on a patterned internal-layer circuit 
board under conditions of pressurizing and heating to integrate them, roughening the surface of the prepreg with an 

30 oxidizing agent, and forming a conductor layer on the roughened surface by plating. 

[0028] With regard to the seventh embodiment of the present invention, the following will describe a process for 
manufacturing a laminate which is obtainable by the steps of coating the surface formed by etching out a copper foil 
of a copper foil-clad laminate on both sides or at least one surface of an unclad laminate with the above-described 
epoxy resin composition, and curing it under heating; a laminate which is obtainable by the steps of laminating the 

35 above-described adhesive film on the surface formed by etching out a copper foil of a copper foil-clad laminate on both 
sides or at least one surface of an unclad laminate under conditions of pressurizing and heating, detaching the sup- 
porting base film, if necessary, and curing it under heating; a laminate which is obtainable by laminating the above- 
described prepreg on the surface formed by etching out a copper foil of a copper foil-clad laminate on both sides or at 
least one surface of an unclad plate under conditions of pressurizing and heating; and a laminate which is obtainable 

40 by laminating the above-described prepreg under conditions of pressurizing and heating. 

[0029] A laminate is obtainable by coating the surface formed by etching out a copper foil of a copper foil-clad laminate 
on both sides or at least one surface of an unclad laminate with the above-described epoxy resin composition of the 
present invention, and curing it under heating. The aforementioned unclad laminate is obtainable by using a release 
film or the like instead of a copper-foil upon manufacturing the copper foil-clad laminate. The laminate thus obtained 

45 is subjected to roughening treatment with an oxidizing agent such as a permanganate, a bichromate, ozone, hydrogen 
peroxide/sulfuric acid, or nitric acid to form protrusive anchors on the surface of the laminate. Then, a conductor layer 
can be directly formed on the surface of the laminate by nonelectrolytic and/or electrolytic plating. 
[0030] A laminate is also obtainable by laminating an adhesive film composed of the epoxy resin composition of the 
present invention on the surface formed by etching out a copper foil of a copper foil-clad laminate on both sides or at 

50 least one surface of an unclad laminate, and curing it under heating. The laminate thus obtained is subjected to a 
roughening treatment with an oxidizing agent such as a permanganate, a bichromate, ozone, hydrogen peroxide/ 
sulfuric acid, or nitric acid to form protrusive anchors on the surface of the laminate. Then, a conductor layer can be 
directly formed on the surface of the laminate by nonelectrolytic and/or electrolytic plating. 

[0031] A laminate is obtainable by stacking a prescribed number of sheets of the prepreg composed of the epoxy 
55 resin composition of the present invention or placing it on a surface formed by etching out a copper foil of a copper 
foil-clad laminate on both sides or at least one surface of an unclad laminate, putting the resulting stack or laminate 
between metal plates with intervening release films, and then pressing under conditions of pressurizing and heating. 
The laminate thus obtained is subjected to roughening treatment with an oxidizing agent such as a permanganate, a 
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bichromate, ozone, hydrogen peroxide/sulfuric acid, or nitric acid to form protrusive anchors on the surface of the 
laminate. Then, a conductor layer can be directly formed on the surface of the laminate by nonelectrolytic and/or 
electrolytic plating. 

5 EXAMPLES 

[0032] The present invention will be explained more specifically with reference to Examples, Comparative Examples, 
Manufacturing Examples, and Comparative Manufacturing Examples, but the present invention is not limited thereby. 

10 [Example 1] 

[0033] An epoxy resin composition was prepared by dissolving 20 parts by weight (hereinafter, the mixing amounts 
being all expressed in parts by weight) of a bisphenol A type epoxy resin ("Epicoat 828" manufactured by Yuka Shell 
Epoxy K.K., and having an epoxy equivalent of 185) and 45 parts of a cresol novolaktype epoxy resin ("EPICLON N- 

15 673" manufactured by Dainippon Ink & Chemicals, Incorporated, and having an epoxy equivalent of 215) as the com- 
ponent (A) and 30 parts of a phenol novolak resin ("Phenolite" manufactured by Dainippon Ink & Chemicals, Incorpo- 
rated, and having a phenolic hydroxyl equivalent of 1 05) as the component (B) in 20 parts of ethyl diglycol acetate and 
20 parts of solvent naphtha under heating with stirring, followed by cooling the resulting mixture to room temperature, 
and adding thereto 30 parts of a cyclohexanone varnish of a phenoxy resin composed of the "828" and bisphenol S 

20 ("YL6747H30" manufactured by Yuka Shell Epoxy K.K., containing 30% by weight of nonvolatile matter and having a 
weight average molecular weight of 47000) as the component (C), and 0.8 parts of a crushed product of 2-phenyl- 
4,5-bis(hydroxymethyl)imidazole as the component (D), as well as 2 parts of finely divided silica and 0.5 parts of a 
silicone type defoaming agent. 

25 [Example 2] 

[0034] An epoxy resin composition was prepared by dissolving 20 parts of a bisphenol A type epoxy resin ("Epicoat 
828" manufactured by Yuka Shell Epoxy K.K.), and 45 parts of a phosphorus-containing epoxy resin described in 
Synthetic Example 1 of Japanese Patent Application Laid-open ( Kokai ) No. 166035/1999 (epoxy equivalent of 300, 

30 and phosphorus content of 2.0% by weight) as the component (A) in methyl ethyl ketone (hereinafter, referred to as 
MEK) under heating with stirring, followed by cooling the resulting mixture to room temperature, and adding thereto 
50 parts of a MEK varnish of a phenol novolak resin containing a triazine structure ('Phenolite LA-7052" manufactured 
by Dainippon Ink & Chemicals, Incorporated, containing 60% of nonvolatile matter and having a phenolic hydroxyl 
equivalent of 120) as the component (B), 70 parts of a cyclohexanone varnish of a phenoxy resin composed of a 

35 tetramethyl type biphenyl epoxy resin ("YX-4000" manufactured by Yuka Shell Epoxy K.K.) and bisphenol S 
("YL6746H30" manufactured by Yuka Shell Epoxy K.K. containing 30% by weight of nonvolatile matter, and having a 
weight average molecular weight of 30000) as the component (C), and 0.5 parts of a crushed product of 2,4-diamino- 
6-(2-methyl-1-imidazolylethyl)-1 ,3,5-triazine-isocyanurate adduct as the component (D), as well as 2 parts of finely 
divided silica. The epoxy resin composition as prepared in the varnish form was applied by a roller coater onto a PET 

40 film having a thickness of 38 jam in such amount that the resulting layer should have a thickness of 60 |xm after dried, 
and was dried at 80 to 120°C for 10 minutes, whereby an adhesive film was obtained. 

[Example 3] 

45 [0035] An epoxy resin composition was prepared by dissolving 15 parts of a cresol novolak type epoxy resin ("EP- 
ICLON N-673" manufactured by Dainippon Ink & Chemicals, Incorporated), and 50 parts of a phosphorus-containing 
epoxy resin described in Synthetic Example 1 of Japanese Patent Application Laid-open ( Kokai ) No. 166035/1999 
(epoxy equivalent of 300, and phosphorus content of 2.0% by weight) as the component (A) in MEK under heating 
with stirring, followed by cooling the resulting mixture to room temperature, adding thereto 45 parts of an MEK varnish 

50 of a phenol novolak resin containing a triazine structure ("Phenolite LA-7052" manufactured by Dainippon Ink & Chem- 
icals, Incorporated) as the component (B), 50 parts of a cyclohexanone varnish of a phenoxy resin composed of a 
tetramethyl type biphenyl epoxy resin and bisphenol S ("YL6746H30" manufactured by Yuka Shell Epoxy K.K.) as the 
component (C), and 0.5 parts of a crushed product of 2,4-diamino-6-(2-methyl-1 -imidazolylethyl)-1 ,3,5-triazine*isocy- 
anurate adduct as the component (D), as well as 20 parts of a phenoxy resin varnish ("YP-50-EK35" manufactured by 

55 Tohto Kasei Co., Ltd.) and 2 parts of finely divided silica. An aramide fiber cloth ("Technola" manufactured by Teijin 
Limited) was impregnated with the epoxy resin composition as prepared in the varnish form and the impregnated was 
dried at 150°C, whereby a prepreg having a resin content of about 45% by weight and a thickness of 0.1 mm was 
obtained. 
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[Example 4] 

[0036] A glass cloth of 1 00 jim in thickness was impregnated with the epoxy resin composition described in Example 
2 and the impregnated was dried at 80 to 1 20°C for 1 0 minutes, whereby a prepreg having a resin content of 40% was 
5 obtained. 

[Example 5] 

[0037] A glass cloth of 34 jam in thickness was impregnated with the epoxy resin composition described in Example 
10 2 and the impregnated was dried at 80 to 1 20°C for 1 0 minutes, whereby a prepreg having a resin content of 75% was 
obtained. 

[Comparative Example 1] 

15 [0038] An epoxy resin composition was prepared by dissolving 20 parts by weight of a bisphenol A type epoxy resin 
('Epicoat 828" manufactured by Yuka Shell Epoxy K.K.) and 45 parts of a cresol novolak type epoxy resin ("EPICLON 
N-673" manufactured by Dainippon Ink & Chemicals, Incorporated) as the component (A) and 30 parts of a phenol 
novolak resin ("Phenolite" manufactured by Dainippon Ink & Chemicals, Incorporated) as the component (B) in 20 
parts of ethyl diglycol acetate and 20 parts of solvent naphtha under heating with stirring, followed by cooling the 

20 resulting mixture to room temperature, adding thereto 30 parts of a phenoxy resin varnish ("YP-50-EK35 M manufactured 
by Tohto Kasei Co., Ltd.), and 0.8 parts of a crushed product of 2-phenyl-4,5-bis(hydroxymethyl) imidazole as the 
component (D), as well as 2 parts of finely divided silica and 0.5 parts of a silicone type defoaming agent. 

[Comparative Example 2] 

25 

[0039] An epoxy resin composition was prepared by dissolving 20 parts of a bisphenol A type epoxy resin ("Epicoat 
828" manufactured by Yuka Shell Epoxy K.K.), and 45 parts of a phosphorus-containing epoxy resin described in 
Synthetic Example 1 of Japanese Patent Application Laid-open ( Kokai ) No. 166035/1999 (epoxy equivalent of 300, 
and phosphorus content of 2.0% by weight) as the component (A) in MEK under heating with stirring, followed by 

30 cooling the resulting mixture to room temperature, adding thereto 50 parts of an MEK varnish of a phenol novolak resin 
containing a triazine structure ('Phenolite LA-7052" manufactured by Dainippon Ink & Chemicals, Incorporated) as the 
component (B), 15 parts of end-epoxidated polybutadiene rubber ("Denarex R-45EPT" ex Nagase Chemicals Ltd.), 
15 parts of calcium carbonate, 30 parts of a phenoxy resin varnish ("YP-50-EK35" manufactured by Tohto Kasei Co., 
Ltd.), and 0.5 parts of a crushed product of 2,4-diamino-6-(2-methyl-1 -imidazolylethyl)-1 ,3,5-triazine»isocyanurate ad- 

35 duct as the component (D), as well as 2 parts of finely divided silica. The epoxy resin composition as prepared in the 
varnish form was applied by a roller coater onto a PET film having a thickness of 38|am in such amountthat the resulting 
layer should have a thickness of 60 |nm after dried, and was dried at 80 to 1 20°C for 1 0 minutes, whereby an adhesive 
film was obtained. 

40 [Manufacturing Example 1] 

[0040] An internal-layer circuit board was formed from a glass/epoxy laminate clad on both sides with a copper foil 
having a thickness of 35 ^m, and the epoxy resin composition obtained in Example 1 was applied thereon by screen 
printing and dried at 120°C for 10 minutes. Then, the composition was also applied on the reverse side and dried 
45 similarly, and cured under heating at 1 70°C for 30 minutes. Thereafter, the necessary through holes or via holes were 
made with a drill and/or a laser, and after roughening the surface of the resin layer with an alkaline oxidizing agent of 
a permanganate (a reagent solution manufactured byAtotech Japan Co., Ltd.), nonelectrolytic and/or electrolytic plating 
was performed and a four-layer printed-wiring board was obtained in accordance with a subtractive process. Then, 
the board was further subjected to an annealing treatment by heating at 1 70°C for 30 minutes. 

50 

[Manufacturing Example 2] 

[0041] An internal-layer circuit board was formed from a glass/epoxy laminate clad on both sides with a copper foil 
having a thickness of 35 jam, and the adhesive film obtained in Example 2 was laminated on both sides of the board 
55 with a vacuum laminator at a temperature of 110°C, a pressure of 1 kgf/cm 2 and an atmospheric pressure of 5 mmHg 
or below, and then the PET film was detached, followed by curing the resin composition under heating at 1 70°C for 30 
minutes. Thereafter, the necessary through holes or via holes were made with a drill and/or a laser, followed by rough- 
ening the surface of the film with an alkaline oxidizing agent of a permanganate, nonelectrolytic and/or electrolytic 
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plating was performed and a four-layer printed-wiring board was obtained in accordance with a subtractive process. 
Then, the board was further subjected to an annealing treatment by heating at 150°C for 30 minutes. 

[Manufacturing Example 3] 

5 

[0042] An internal-layer circuit board was formed from a glass/epoxy laminate clad on both sides with a copper foil 
having a thickness of 35 urn, and one sheet of the prepreg obtained in Example 3 was stacked on each of both the 
sides thereof and the stack was placed between metal plates with intervening release films, and then pressed at a 
temperature of 1 20°C and a pressure of 1 0 kgf/cm 2 for 1 0 minutes and then at a temperature of 1 70°C and a pressure 
10 of 40 kgf/cm 2 for 60 minutes. Thereafter, the necessary through holes or via holes were made with a drill and/or a laser, 
followed by roughening the surface with an alkaline oxidizing agent of a permanganate, conductor layers were formed 
over the whole surface by nonelectrolytic and/or electrolytic plating and a four-layer printed-wiring board was obtained 
in accordance with a subtractive process. 

15 [Comparative Manufacturing Example 1] 

[0043] A four-layer printed-wiring board was obtained in the same manner as in Manufacturing Example 1 using the 
epoxy resin composition obtained in Comparative Example 1 . 

20 [Comparative Manufacturing Example 2] 

[0044] A four-layer printed-wiring board was obtained in the same manner as in Manufacturing Example 2 using the 
epoxy resin composition obtained in Comparative Example 2. 

[0045] With regard to the four-layer printed-wiring boards obtained in Manufacturing Examples 1 to 3 and Compar- 
es ative Manufacturing Examples 1 and 2, SEM photographs of the surfaces of the cured resin composition after rough- 
ening are shown in Figure 1 , and the results of measurement of conductor peel strength and heat resistance at boiling 
point are shown in Table 1 . 



Table 1 





Peel strength (kgf/cm) 


Heat-resistance at boiling point 


Manufacturing Ex. 1 


0.90 


O 


Manufacturing Ex. 2 


1.1 


o 


Manufacturing Ex. 3 


1.0 


o 


Comparative Manufact. Ex. 1 


0.25 


X 


Comparative Manufact. Ex. 2 


0.30 


X 



[0046] Measurement of peel strength: The measurement was performed according to JIS C6481. Thickness of a 
plated conductor was about 30 jam. 

[0047] Heat-resistance at boiling point: The four-layer printed-wiring boards obtained were evaluated by boiling treat- 
ment for 2 hours, followed by dipping them in a solder bath at 260°C for 30 seconds. Evaluation was carried out by 
judging the appearance of the test boards with the eye. In the table, O means good, whereas x means occurrence of 
blister, peeling or measling. 

[0048] From the results of Examples 1 to 3 and Manufacturing Examples 1 to 3, it was found that according to the 
process of the present invention, a copper plating excellent in adhesiveness was formed through roughening with an 
oxidizing agent and high thermal resistance was also attained, so that a highly reliable multilayer printed-wiring board 
could be manufactured by a build-up type technique. Particularly, the resin composition wherein the epoxy resin (A) 
contained a phosphorus atom, the phenolic curing agent (B) contained a nitrogen atom, and the phenoxy resin (C) 
contained a bisphenol S skeleton and a biphenyl skeleton, was found to be suitable for fine pattern formation owing 
to high peel strength and formation of minuter anchors upon roughening. On the other hand, in the case of Comparative 
Example 1 where the essential component (C) of the present invention was not used, protrusion exhibiting a sufficient 
anchoring effect was not formed by the action of an oxidizing agent, so that peel strength of the copper plating was 
found to be poor. Furthermore, in the case where an epoxy resin containing a phosphorus atom was used as in Com- 
parative Example 2, the roughened surface was bad in shape even when a roughening component was contained and 
adhesion of the copper plating was poor, so that the resulting board had an inferior thermal resistance at boiling point 
and therefore, was not suitable for practical use. 
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[Manufacturing Example 4] 

[0049] A laminate was formed by etching out the copper foil of a glass/epoxy laminate clad on both sides with a 
copper foil having a thickness of 1 8 |nm, stacking one sheet of the prepreg obtained in Example 5 on each of both the 
5 sides, laminating the prepreg on both the sides with a vacuum laminator with intervening release films at a temperature 
of 110°C, a pressure of 1 kgf/cm 2 and an environmental pressure of 5 mmHg or below, detaching the release films 
and curing under heating at 170°C for 60 minutes. Thereafter, the surface was roughened with an alkaline oxidizing 
agent of a permanganate, and conductor layers of about 30 jam were formed by nonelectrolytic and/or electrolytic 
plating over the whole surface. The peel strength was 1 .0 kgf/cm. 

10 

[Manufacturing Example 5] 

[0050] A laminate having a thickness of 0.2 mm was formed by stacking two sheets of the prepreg obtained in 
Example 4, placing the stack between metal plates with intervening release films, and pressing the whole at a temper- 
's ature of 1 20°C and a pressure of 1 0 kgf/cm 2 for 1 5 minutes and then at a temperature of 1 70°C and a pressure of 40 
kgf/cm 2 for 60 minutes. Table 2 shows the properties of the resulting laminate. Thereafter, the surface was roughened 
with an alkaline oxidizing agent of a permanganate, and conductor layers of about 25 jim in thickness were formed by 
nonelectrolytic and/or electrolytic plating over the whole surface. The peel strength was 0.9 kgf/cm. 

20 Table 2 



Properties 


of Laminate 


CTE(ppm) 


x-y 


10.6 




z 


56 


Dielectric constant 


1MHz 


4.81 




500MHz 


4.4 




1GHz 


4.37 


Dielectric tangent 


1MHz 


0.026 




500MHz 


0.023 




1GHz 


0.022 i 


Tensile strrength (kgf/mm 2 ) 


27.4 


Breaking elongation percentage (%) 


2.8 


Bending strength (kgf/mm 2 ) 






longitudinal 


49 




lateral 


50.3 


Bending elasticity 


longitudinal 


1749 




lateral 


1930 



[0051] In summary, embodiments of the present invention, facilitate formation of a conductor layer for use in manu- 
facturing a multilayer printed-wiring board of the build-up type, which layer is excellent in adhesiveness and suitable 
for fine pattern formation without requiring, in the insulating layer, a roughening component which deteriorates per- 
formance. 



50 Claims 



55 



An epoxy resin composition comprising, as the essential components, (A) an epoxy resin having two or more epoxy 
groups in one molecule, (B) a phenolic curing agent, (C) a phenoxy resin containing a bisphenol S skeleton and 
having a weight average molecular weight of 5,000 to 1 00,000, and (D) a curing accelerator. 

The epoxy resin composition according to claim 1 , wherein the epoxy resin (A) contains a phosphorus atom. 
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3. The epoxy resin composition according to claim 1 or 2, wherein the phenolic curing agent (B) contains a nitrogen 
atom. 

4. The epoxy resin composition according to any of claims 1 to 3, wherein the phenoxy resin (C) contains a bisphenol 
5 S skeleton and a biphenyl skeleton, and has a weight average molecular weight of 5,000 to 1 00,000. 

5. The epoxy resin composition according to any one of claims 1 to 4, wherein 5 to 50 parts by weight of the phenoxy 
resin (C) and 0.05 to 10 parts by weight of the curing accelerator (D) are mixed with 100 parts by weight in total 
of the epoxy resin (A) and the phenolic curing agent (B). 

10 

6. An adhesive film which is obtainable by forming a thin film of the epoxy resin composition according to any one of 
claims 1 to 5 on a supporting base film. 

7. A prepreg which is obtainable by coating and/or impregnating a sheet-shape reinforced base material made of a 
15 fiber with the epoxy resin composition according to any one of claims 1 to 5. 

8. A multilayer printed-wiring board wherein a plated conductor layer is formed on the roughened surface of a cured 
product of the epoxy resin composition according to any one of claims 1 to 5 while the other surface is closely 
laminated onto a patterned internal-layer circuit board. 

20 

9. A multilayer printed-wiring board which is obtainable by the steps of (a) coating a patterned internal-layer circuit 
board with the epoxy resin composition according to any one of claims 1 to 5, (b) curing it under heating, (c) 
roughening the surface of the cured product with an oxidizing agent, and (d) forming a conductor layer on the 
roughened surface by plating. 

25 

10. A multilayer printed-wiring board which is obtainable by the steps of (a) laminating the adhesive film according to 
claim 6 on a patterned internal-layer circuit board under conditions of pressurizing and heating, (b) detaching the 
supporting base film, if necessary, (c) curing the epoxy resin composition under heating, (d) roughening the surface 
of the cured product with an oxidizing agent, and (e) forming a conductor layer on the roughened surface by plating. 

30 

1 1 . A multilayer printed-wiring board which is obtainable by the steps of (a) laminating the prepreg according to claim 
7 on a patterned internal-layer circuit board under conditions of pressurizing and heating to integrate them, (b) 
roughening the surface of the prepreg with an oxidizing agent, and (c) forming a conductor layer on the roughened 
surface by plating. 

35 

12. A process for manufacturing a multilayer printed-wiring board comprising the steps of (a) coating a patterned 
internal-layer circuit board with the epoxy resin composition according to any one of claims 1 to 5, (b) curing it 
under heating, (c) roughening the surface of the cured composition with an oxidizing agent, and (d) forming a 
conductor layer on the roughened surface by plating. 

40 

13. A process for manufacturing a multilayer printed-wiring board comprising the steps of (a) laminating the adhesive 
film according to claim 6 on a patterned internal-layer circuit board under conditions of pressurizing and heating, 
(b) detaching the supporting base film, if necessary, (c) curing the epoxy resin composition under heating, (d) 
roughening the surface of the cured product with an oxidizing agent, and (e) forming a conductor layer on the 

45 roughened surface by plating. 

14. A process for manufacturing a multilayer printed-wiring board comprising the steps of (a) laminating the prepreg 
according to claim 7 on a patterned internal-layer circuit board under conditions of pressurizing and heating to 
integrate them, (b) roughening a surface of the prepreg with an oxidizing agent, and (c) forming a conductor layer 

so on the roughened surface by plating. 

15. A laminate which is obtainable by the steps of (a) coating the surface formed by etching out a copper foil of a 
copper foil-clad laminate on both sides or at least one surface of an unclad laminate with the epoxy resin compo- 
sition according to any one of claims 1 to 5, and (b) curing it under heating. 

55 

16. A laminate which is obtainable by the steps of (a) laminating the adhesive film according to claim 6 on the surface 
formed by etching out a copper foil of a copper foil-laminated clad on both sides or at least one surface of an unclad 
laminate under conditions of pressurizing and heating, (b) detaching the supporting base film, if necessary, and 
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(c) curing it under heating. 

17. A laminate which is obtainable by laminating the prepreg according to claim 7 on the surface formed by etching 
out a copper foil of a copper foil-laminated clad on both sides or at least one surface of an unclad plate under 
conditions of pressurizing and heating. 



18. A laminate which is obtainable by laminating the prepreg according to claim 7 under conditions of pressurizing 
and heating. 



EP 1 092 739 A1 



Fig. 1 
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ABSTRACTED-PUB-NO: EP 1 092739 A1 
BASIC-ABSTRACT: 

NOVELTY - An epoxy resin composition comprises an epoxy resin having 
t w o lllllll epoxygroups in one molecule, a phenolic curing agent, a 
ph|||||||||||||ontaining a bisphenol-S skeleton and having 5,000-100,000 

wei||||||||||| molecular weight, and a curing accelerator. ^:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;|| 

DeIIIIIIIIII An INDEPENDENT CLAIM is also included for a process ol|| 
manufacturing a multilayer printed-wiring board comprising coating a 
p at tllllllllllilH ay e r circuit board with epoxy resin composition, curing 
the board by|li|||ng, roughening the surface of the cured composition with 
an oxi|||||||||i|||||hd forming a conductor layer on the roughened surface 
by plating|||||||||||||JJ||||| 

USE - For use as interlayer insulating material in multilayer printed|§|§|l| 
board (claimed). 

ADVANTAGE - The epoxy resin composition exhibits high thermal ||||||||||||||||| 
resistance, and can be roughened with oxidizing agent. It provides finer 
pattern without requiring a roughening component and is |||||le of making 
an insulating layer thinner, thus, resulting to a cured product having good 
thermal resistance and electric insulating properties, and an im|||||| 
peeling strength of the resulting con|||||| layer. 

EQUIVALENT-ABSTRACTS: 

Preferred Comp|||l|||l|e epoxj||§l|| cont|||||||i|phorus. The phenoxy 
resin contain|||||phenol-S and biphenyl skeletons. Preferred Composition: 
The epoxy resin comp|||||||||omprises (parts by weight, pbw) phenoxy 
resin (5-50) and curin|||l||||rator (0.05-10) rr||||||||||||p resin and 
phenolic curing agent (1 00)|||||erred Met|||||||| multilayer p r inted||i||||||i|||| 
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wiring board may be formed by laminating adhesive film on a patterned 
internal-layer circuit board under heat and pressure, and optionally 
detaching the supporting base film. Prepreg can also be used in laminating 
step . T h e I a m i n at ^^^^^H^^^^H^^M^^My coating t h e s u r f a c e 
formed by etching ^^^^^^^^^^^^^^^^clad laminate on both 
sides or on surfac^||||||||| unclad surface with the composition. 

ORGANIC CHEMISTR^^^^J 

PreferredAgent:The p he n o I i c |||||||||)|| t containsnitrog en. ; 

An epoxy resin composition w|||||||i||||by dissolving Epicoat 828 (20 
pbw) and Epiclon N-673 (45 pbw) having epoxy equivalent of 215 and 
Phelilll (3° pbw). The mixture was heated while being stirred, cooled, and 
add I o h e x a n e varnish of phenoxy resin and bisphenol S having 30 
wt.|||||||||atile matter and 4700 weight molecular weight, 2-phenyl-4,5-bis 
(hy||||||||||||) imidazole (0.8 pbw), fine silica (2 pbw) and silicone 
def|l|||||||gent (0.5 pbw). An internal-layer circuit board was formed from 
gla||||||||||||iinate clad on both sides with copper foil. The composition 
was applilllllllll board and dried at 120degreesC for 10 minutes then 
applied ai|||||||||erse side and dried. After roughening the resin layer 
surface with |||||||| oxidizing agent of permanganate, nonelectrolytic and/ 
or e I ec t r o I y 1 was performed. Four-layer printed-wiring w as 
obtained, w||||||||||ited 0.9 kgf/cm peel strength and good heat- 
resistancil|||l||||ng point. 1111111111111111111111111111111111111 

TITLE-TERMS: EPOXY RESIN COMPOSITION MULTILAYER PRINT WIRE III 
!!!!!ll§ BOARD COMPRISE PHENOLIC CURE AGENT PHEliB!I§§§§§: 

1^^^^^ CONTAIN BISPHENOL SKELETON ACCELERATE 

DERWENT-CLASS: A21 A85 L03 P42 P73 U11 U14 V04 X12 ^^^^^^ 

CPI-CODES: A05-A01 E2; A05-C01 ; A05-H06; A07-A03B; A07-A03C: A08-D: 
A08-D0 1 ; A 1 2-E07 A ; L03-H 04E|§§HH 

EPI-CODES: U1 1 -A08A1 ; U14-H03B1 ; lllilllllllllllllllB^^^ 
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EN HANGED- POLYMER-INDEXING: Polymer Index [1 i||MMPMM^« 

G1558 D01 D11 D1 0 D23 D22 D31 D42 

G1149G1092D01 D19 D18 D32 D50 

^^^^^^^^6 D92 F32 F30 F61 R00473 5727; 

H0022 H001 1 ; P0055; P0986 P0964 lllli 
H0293 F34 D01 D1 1 D1 0 D1 8 F26|lllllllllllllll 

1 ; L99iilllllllllll 
^^^^^^^^^^^H95*R; M9999 

M2437* i|iilllllili02 ; L9999 L2lll|l 
^^^^^^^^SR; L9999 L2437*R; 



Hlymer Index [1.2] 018 ; G1570*R 
G1558 D01 D11 D10 D23 D22 D31 D42 
D50 D69 D73 D83 F47 7A; G1 1 61 G1 1 50 
G1149 G1092 D01 D11 D10D19D18 
D32 D50 D76 D93 F32 F30 R00470 
9523; H0022 H001 1 ; P1898*R P0464 
D01 D10 D11 D18 D19 D22 D42 D76 F34 
F47; M9999 M2073; L9999 L2391 
L9999 L2073; M9999 M2095*R; M9999 
M2437*R; M9999 M2802; L9999 L2802; 
L9999 L2095*R; L9999 L2437*R; P0475; 



Polymer Index [1 .3] 01 8 ; G1570*R 
i^^^^^^fel558 D01 D11 D10 D23 D22 D31 D42 
11111 D50 D69 D73 D83 F47 7A; G1 161 G1150 

^^■l G1149 G1092 D01 D11 D10 D19 illilllllll 

1111 D32 D50 D76 D93 F32 F30 R00470 ■ 

9523; G1150*RG1149 G1 092 D01 D1 8 
D76 F32 F30D19D32 D50 D92; 
P1898*RP0464 D01 D10D11 D18D19 
D22 D42 D76 F34 F47; M9999 M2073; 
L9999 L2391 ; L9999 L2073; M9999 
M2095*R; M9999 M2437*R; M9999 
M2802; L9999 L2802; L9999 L2095*R; 
^^J|}2jiii^9L2437*R;H0033 H0011; 

Polymer Indllpl] 018 ; ND01 ; NDOllll 
llll745*R; Q9999 Q7454 Q7330; B9999 
B5094 B4977 B4740; K9483*R; 
K9676*R; N9999 N7147 N7034 N7023; 
Q9999lillllilil B9999 B5378 B527l|l 
K9552 K9483; N9999 N7090 N7034 
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N7023;N9^HHllMHfc'034 
N 7023;||1|1||||||||||54 1 4 B5403 

I" 1- * r— — t \ / f\ \ — r~ \s j*\ a c\ <""*• s~\ r\ r\ - r\ r\ /***\ — ; a m o -j- r*n : : : : : : x : : : : : : : : : : : : : : : : : : 

B527d; K95i>2 K 948,3; Q9999 Q7818 R; 

Dnnnn D/ooo oaizco- nnnnn r\-7i~7 a*o 








Q7330; B9999 B524C 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■(^■■/^ t~\ r\ r\ /^i /"* 

83270 B3190; B999£ 
B 5 2 7 6 ; 

Pll|||i||||||x [1 .5] ( 


3*RB4740; B9999 |||(J| 
) B5301 B5298 ||||||^^^^ 

)1 8 ; A999 A 1 57* R; 








A999 A588 A566; 
Polymer index [1 .61 ( 


)18 ; D00 D09 P* 5A 








R01 734 103931 ; A999 A248*R; 

^^^^B°'y mer lndex [1-7] 018 : D01 D11 D10 
D19 D18 D23 D22 D32 D75 D76 D45 








D53 D51 D59 D91 F17 F28 F26; A999 
A 146; 

Polymer Index [1 .8] 01 8 ; D00 F20 0* 6A 
■ill Si 4A R01 694 1 0701 6; S9999 S1456*R: 
B9999 B5209 B5 1 85 B4740 ; A999 A793 ; 

Polymer Index [2.1 ] 01 8 ; P1 445*R F81 

|||l||||||lll|||ll||:|t 4A; A999 A588 A566; A999 

Polymer Index [2.2] 01 8 ; D01 (illllllllllllll* 






































F30*R N* 5A; P0226 P0282*R D01 D18 
F30: A999 A157*R: A999 A782; 

sssssssssssss i i ri 41 A-i n . nAiAjtn ha4 














D22 D42 F47; 

llllM Polymer Index [3.2] ( 

iiliiiiiiiiiiiiiiiiiiiiiiiiiiiiii^:^ K9483*R; K9676*R; 1 
85403 B5276;G999< 
K9789; K9llli948: 










)18;ND01; 
39999 B5414*R 
3Q7454 Q7330; 
iS;Q9999Q7818*R; 










Polymer Index [3.3] 018 ; G2891 D00SI 
4A;A999A419;S9999 S1070*R; 

secon dIIIIIIIIII 
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